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Reply to Non-Compliant Amendment of January 1 1 , 201 1 Docket: CU-4826 

AMENDMENTS TO THE CLAIMS 

The listing of claims presented below will replace all prior versions and listings of 
claims in the application. 
Listing of claims : 

1 . (currently amended) An inter-frame wavelet coding apparatus, comprising: 

a Motion Compensated Temporal Filtering (MCTF) unit for computing [[a]] 
motion vectors of a group of pictures (GOP^ and performing a lowpass filtering and a 
highpass filtering the GOP with respect to the a first temporal axis using the motion 
vectors , to th e r e by in order to obtain a lowpass and a highpass filtered fram e 
frames; 

wherein the MCTF unit performs the lowpass filtering and the highpass 
filtering on the lowpass filtered frame of the first temporal axis for at least one or 
more second temporal axis ; 

a wavelet transforming unit for performing spatial wavelet transform on each of 
the highpass filtered fram e frames and a final lowpass filtered frame and outputting 
[[a]] wavelet coefficient s of each temporal level for each of the highpass filtered 
frames and the final lowpass filtered frame : 

a quantization unit for quantizing the wavelet coefficients; 

an entropy coding unit for entropy-coding the motion vectors comput e d in tho 
MCTF un i t and the quantized wavelet coefficients, to th e r e by in order to generate an 
entropy-coded bit stream; and 

a wavelet filter managing unit for selecting a decomposition level and a filter 
length for the wavelet transforming unit based on motion estimation information of the 
GOP , which are obtained by performing the lowpass filtering and the highpass 
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filtering the GOP in the MCTF unit; v i d o o computed in th o MCTF unit, 
wherein the wavelet filter managing unit respectively selects the 

decomposition level and the filter length for each of the highpass filtered frames 

and the final lowpass filtered frame; 

wherein the decomposition level and the filter length for each of the 

highpass filtered frames are selected properly to the amount of information of 

each frame based on the motion estimation information; 

wherein the decomposition level and the filter length for the final lowpass 

filtered frame are selected a maximum decomposition level and a maximum filter 

length; 

wherein the decomposition level and the filter length are included in the entropy- 
coded bit stream. 

2. (currently amended) The inter-frame wavelet coding apparatus as recited in 
claim 1 , wherein th e MCTF un i t p e rforms lowpass fi l ter i ng and highpass fi l t e r i ng 
on a l owpass - fi l t e r e d fram e r e p e at e dly, and the wavelet filter managing unit selects a 
d e composi t i o n le v el and a f il t e r le ngth for th o wav o l o t transform i ng un i t bas e d on 
th e informat i on amount of th e f il t e red frame the decomposition level and the filter 
length based on a computing capability of a decoding apparatus to minimize a 
decoding computation of the decoding apparatus by having an optimum 
computation amount . 

3. (currently amended) The inter-frame wavelet coding apparatus as recited in 
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claim [[2]] ±, wherein the wavelet transforming unit includes: 

a first wavelet transformer having a the maximum decomposition level and a the 

maximum filter length, [[for]] and wavelet-transforming a the final lowpass-filtered 

frame; and 

a second wavelet transformer having a decomposition level and a filter length 
equal to or smaller than the decomposition level and the filter length of the first wavelet 
transformer, and wavelet-transforming th e r e st h i ghpass - f il t e red GOP fram e s each 
of the highpass filtered frames . 

4. (original) The inter-frame wavelet coding apparatus as recited in claim 3, wherein 
the wavelet filter managing unit selects a 9/7 filter having a three or four-stage 
decomposition level as the first wavelet transformer. 

5. (original) The inter-frame wavelet coding apparatus as recited in claim 3, wherein 
the wavelet filter managing unit selects a 5/3 filter having a three or four-stage 
decomposition level as the first wavelet transformer. 

6. (original) The inter-frame wavelet coding apparatus as recited in claim 3, wherein 
the wavelet filter managing unit selects a Haar filter having one-stage decomposition 
level as the second wavelet transformer. 

7. (currently amended) An inter-frame wavelet encoding apparatus, comprising: 
a Motion Compensated Temporal Filtering (MCTF) an MCTF unit for 
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computing motion vectors of p e rforming a group of pictures (GOP^ and repeatedly 

performing a lowpass filtering and a highpass filtering the GOP with respect to the a 

first temporal axis using the motion vectors, in order to obtain a lowpass and a 

highpass filtered frames; and p e rforming lowpass f il t e ring and highpass filt e r i ng 

on a l owpass - fi l t e r o d fram e r e p e at e dly 

wherein the MCTF unit performs lowpass filtering and highpass filtering on 
the lowpass filtered frame of the first temporal axis for at least one or more 
second temporal axis ; 

a first wavelet transformer having a maximum decomposition level and a 
maximum filter length, [[for]] and wavelet-transforming a final lowpass-filtered frame; 

a second wavelet transformer for each of the highpass filtered GOP frames 

a second wavelet transformer having a decomposition level and a filter length 
equal to or smaller than the decomposition level and the filter length of the first wavelet 
transformer, [[for]] and wavelet-transforming th e r e st h i ghpass - fi l ter e d GOP fram e s 
each of the highpass filtered frames ; 

a quantization unit for quantizing wavelet coefficients of each temporal level for 
each of the highpass filtered frames and the final lowpass filtered frame; and 

wherein the wavelet coefficients are outputted from the first and second 
wavelet transformer by the wavelet-transforming ; [[and]] 

an entropy coding unit for entropy-coding the motion vectors comput e d i n the 
MCTF unit and the guantized wavelet coefficients! quantiz e d in th e quantizat i on 

wherein the decomposition level and the filter length of the first and 
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second wavelet transformer are controlled based on motion estimation 
information of the GOP, which are obtained by performing the lowpass filtering 
and the highpass filtering the GOP in the MCTF unit; 

wherein the decomposition level and the filter length of the second wavelet 
transformer for each of the highpass filtered frames are controlled properly to the 
amount of information of each frame based on the motion estimation information; 

wherein the decomposition level and the filter length of the first wavelet 
transformer for the final lowpass filtered frame are controlled the maximum 
decomposition level and the maximum filter length. 

8. (original) The inter-frame wavelet coding apparatus as recited in claim 7, wherein 
the first wavelet transformer includes a 9/7 filter having a three or four-stage 
decomposition level. 

9. (original) The inter-frame wavelet coding apparatus as recited in claim 8, wherein 
the first wavelet transformer includes a 5/3 filter having a three or four-stage 
decomposition level. 

10. (original) The inter-frame wavelet coding apparatus as recited in claim 8, wherein 
the second wavelet transformer includes a Haar filter having a one-stage decomposition 
level. 

1 1 . (currently amended) An inter-frame wavelet video decoding apparatus, 
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comprising: 

an entropy decoding unit for entropy-decoding bit stream including information on 
a decomposition level and a filter length for inverse wavelet transform; 

an inverse quantization unit for inverse quantizing [[a]] quantized wavelet 
coefficients which is outputted from the entropy decoding unit; 

an inverse wavelet transforming unit for performing wavelet transform on the 
wavelet coefficients outputted from the inverse quantization unit based on the 
decomposition level and the filter length; and 

a Motion Compensated Temporal Filtering (MCTF) combining unit for performing 
MCTF combination on [[a]] motion vectors of the entropy decoding unit , and 
outputting a group of pictures (GOP): 

wherein the GOP is performed a lowpass filtering and a highpass filtering 
with respect to a first temporal axis using the motion vectors based on the MCTF. 
in order to obtain a lowpass and a highpass filtered frames; 

wherein the GOP is performed the lowpass filtering and the highpass 
filtering on the lowpass filtered frame of the first temporal axis for at least one or 
more second temporal axis 

wherein the decomposition level and the filter length for each of highpass 
filtered frames and a final lowpass filtered frame are respectively controlled 
based on motion estimation information of the GOP; 

wherein the decomposition level and the filter length for each of the 
highpass filtered frames are controlled properly to the amount of information of 
each frame based on the motion estimation information; 
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wherein the decomposition level and the filter length for the final lowpass 

filtered frame are controlled a maximum decomposition level and a maximum 

filter length . 

12. (currently amended) An inter-frame wavelet coding method, comprising the 
steps of: 

a) computing motion vectors of a group of pictures (GOP), and performing 
Motion Compensated Temporal Filtering (MCTF) the GOP: 

wherein the MCTF performs a lowpass filtering an i nputted group of pictur e s 
(GOP) v i d e o and a highpass filtering the GOP with respect to [[the]] a first temporal 
axis using the motion vectors , to thoroby in order to obtain a lowpass and a 
highpass filtered frames]. 

wherein the MCTF performs the lowpass filtering and the highpass filtering 
on the lowpass filtered frame of the first temporal axis for at least one or more 
second temporal axis ; 

b) performing spatial wavelet transform on each of the highpass filtered frames 
and a final lowpass filtered frame, and outputting wavelet coefficients of each 
temporal level for each of the highpass filtered frames and the final lowpass 
filtered frame ; 

c) quantizing [[a]] the wavelet coefficients] g o n o rat o d dur i ng th e w avele t 
transform of th e st o p b); 

d) performing entropy-encoding on [[a]] the motion vectors comput e d i n th e 
MCTF proc e ss of th e st e p a) and the guantized wavelet coefficients! quant i z e d i n 
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tho quanti zation proc e ss of th o stop c), to th o r o by in order to generate an entropy- 
coded bit stream; 

e) selecting a decomposition level and a filter length for the spatial wavelet 
transform based on motion estimation information of the GOP obtained by comput e d 
m the MCTF proc e ss of th e st e p a) ; and 

f) including information on the decomposition level and the filter length in the 
entropy-coded bit streamy 

wherein the step e) respectively selects the decomposition level and the 
filter length for each of the hiqhpass filtered frames and the final lowpass filtered 
frame; 

wherein the decomposition level and the filter length for each of the 
highpass filtered frames are selected properly to the amount of information of 
each frame based on the motion estimation information; 

wherein the decomposition level and the filter length for the final lowpass 
filtered frame are selected a maximum decomposition level and a maximum filter 
length . 



13. (currently amended) The inter-frame wavelet coding method as recited in claim 
12, wherein the st e p a) inc l udes th e st e p of a1) p e rforming l owpass f il t e r i ng and 
highpass f il t e r i ng on a lowpass - f il t e red fram e r e peated l y, and 

m the step e) th o d e compos i tion l e v el and th o filt e r l e ngth ar o s o l o ct o d 

level and the filter length based on a computing capability of a decoding 
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apparatus to minimize a decoding computation of the decoding apparatus by 
having an optimum computation amount . 

14. (currently amended) The inter-frame wavelet coding method as recited in claim 
[[13]] 12, wherein the step b) includes the steps of: 

b1) performing wavelet transform on [[a]] the final lowpass-filtered frame by 
using a first wavelet transformer having a which has the maximum decomposition 
level and a tjhe maximum filter length; and 

b2) performing wavelet transform on each of the highpass filtered frames the 
r e st GOP fram e s by using a second wavelet transformer , which has Iravrnq-a 
decomposition level and a filter length equal to or smaller than the decomposition level 
and the filter length of the first wavelet transformer. 

15. (original) The inter-frame wavelet coding method as recited in claim 14, wherein 
in the step e) a 9/7 filter having a three or four-stage decomposition level is selected as 
the first wavelet transformer. 

16. The inter-frame wavelet coding method as recited in claim 14, wherein in the step 
e) a 5/3 filter having a three or four-stage decomposition level is selected as the first 
wavelet transformer. 

17. (original) The inter-frame wavelet coding method as recited in claim 14, wherein 
in the step e) a Haar filter having a one-stage decomposition level is selected as the 
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second wavelet transformer. 

1 8. (currently amended) An inter-frame wavelet decoding method, comprising the 
steps of: 

a) performing entropy-decoding on bit stream including information on a 
decomposition level and a filter length for inverse wavelet transform; 

b) inverse-quantizing [[a]] quantized wavelet coefficients generated in the step 

a); 

c) performing inverse wavelet transform on [[a]] wavelet coefficients generated in 
the step b) based on the information on the decomposition level and the filter length; 
and 

d) performing a Motion Compensated Temporal Filtering (MCTF) combination 
based on [[a]] motion vectors obtained in the step a) , and outputtinq a group of 
pictures (GOP); 

wherein the GOP is performed a Iowpass filtering and a hiqhpass filtering 
with respect to a first temporal axis using the motion vectors based on the MCTF, 
in order to obtain a Iowpass and a highpass filtered frames; 

wherein the GOP is performed the Iowpass filtering and the highpass 
filtering on the Iowpass filtered frame of the first temporal axis for at least one or 
more second temporal axis 

wherein the decomposition level and the filter length for each of highpass 
filtered frames and a final Iowpass filtered frame are respectively controlled 
based on motion estimation information of the GOP; 
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wherein the decomposition level and the filter length for each of the 
hiqhpass filtered frames are controlled properly to the amount of information of 
each frame based on the motion estimation information; 

wherein the decomposition level and the filter length for the final lowpass 
filtered frame are controlled a maximum decomposition level and a maximum 
filter length . 
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